Connective tissue metabolism in muscular dystrophy. Amino acid composition of native types I, III, IV and V collagen isolated from the gastrocnemius muscle of embryonic chickens with genetic muscular dystrophy.
The amino acid composition data on types I, III, IV and V collagen isolated from embryonic dystrophic skeletal muscle strongly indicate that alterations in collagen synthesis occur in intramuscular connective tissue of developing muscles in embryonic dystrophic chickens. The changes observed in the amino acid composition of dystrophic collagen were: (a) a selective removal of polar amino acids and substitution with non-polar amino acids; (b) significant decreases in basic (lysine, hydroxylysine and arginine) and hydroxylated (4-hydroxyproline and hydroxylysine) amino acids; and (c) significant increases in the amounts of glycine, proline and alanine. The amino acid substitutions suggest a genetic alteration in the collagen synthesizing process and a change in its structure. The variations in amino acid composition of collagen from dystrophic chickens could give rise to a decrease in both inter- and intramolecular cross-linking, thus decreasing the stability and functionality of newly formed collagen fibrils. The differences associated with the dystrophic collagen reported in this study are probably due to the differences in primary structure in terms of amino acid sequence rather than post-translational modifications. The structural differences noted would also lead to an alteration of the role collagen plays in regulating the differentiation of developing muscles. The changes in amino acid structure strongly suggest that the 'collagen' formed by dystrophic chickens should be considered a collagen-like protein or 'collagenoid'.